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0© (57) Abstract: An organic electroluminescence device comprising a negative electrode and a positive electrode and, interposed 
therebetween, one or two or more organic thin-film layers including at least a luminescent layer, wherein at least one of the organic 
thin-film layers contains an anthracene derivative of specified structure added alone or as a component of mixture; and an anthracene 

^ derivative of asymmetric specified structure. There are provided an organic electroluminescence device of high luminescence effi- 
ciency and long life and an anthracene derivative for realizing the same. 
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m m m 

«k*aWa* : ?(c«fc*fi«flEKtt#ttEL* : ?©a'& (C.W. Tang, S.A. Vansly 
ke, T"7°v-f K7-f v-v 7 X U ? — XCApplied Physics Letters), 5 1 # N 9 1 
3H. 1 9 8 7 53§0 tfttSnrfiUfe. fflltm«:i«tmi:t**«BL*? 

^mm^moimm, ttz&iEiimm c&a) m, mnm, m?mm (&a) 

MO 3 JPM^*U <£D£*tT^£ 0 £ -9 Lfc|»gM^gt^teaA£nfcIEyL 



I 

WO 2004/018587 PCT/JP2003/010402 

% ^^-a^m^rona^^^nr^* (0ii*.tf> ^¥8-2 3 9 6 5 5-^ 

7 - 1 3 8 5 6 1 #£fg> #&8¥ 3 - 2 0 0 2 8 9^^) . 

0 1 2 6 0 O^&mzmmZtlT^&o Z<D&7tiiT> b7t>^«#iiffe^ 

h7-bV©9, 1 0fil:7;bt7>f>I*Wt4lf^«2 0 0 1 -2 
5 7 0 7 4#<&^W^$tiTl>* 0 i 7 ^<t7 > h 7-fe >il#fef fefS3fe 

F?i 2 0 0 0 - 1 8 2 7 7 6 -^-^^^iB^^T > b V^^^^iEJLI^JilW^^ 

(i) xtt (2) ^$n*^^M©^«3fe*w-r*T>h7-fe>«jt* 
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ft < t 4> 1 Jgfr\ TIB— JtSit ( 1 ) Xt± ( 2 ) ti&7 > h7t 

i&3*t> L < Itm&W&J&ftt iTfff^^E LJR^&SMIW-* fe©T?*>*. 



(5£*, A r itwmb L < tt4Kft&<Z>@UKSft 10-50 ©tt^SJfeST?** 

o 

a r * tia^t l < i±$m&<?>&m*8L 6 - 5 o (D^mmm^ho 
xi*. mm*>L< i*mw.m<Dmmmm6~ 5 o a^t l < 

sk^h^is 5~5o w^mmmmmm, sfH4> u < te&ags^nij 1-50 

BSIt> L < mti^^i^ l~50 ©7;i<o*->S. asi^ L 

-5 0©7'J — am 6 L < (±&8$®&£?& 5 — 5 007'J -;b 
tifeb<ttMti©KI^l~5 O^T^n + v^^jK-;^^ 

nl* \ ~3<DMm-?&% 0 ittz^ nrf2&L±0)m^l±. C ] F*!^ 
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&§mi±* Tie— ma. (2) ■vmzn*T>b s 7-teymmfo ; &m&-t& 




(2) 



(5t*> A r im&lb L < l±M«&a>&J£*» 10-50 ©i^fflltS.^ 

o 

a r - i*mmt> l < immm^mmmm 6 ~ 5 o 03? w^s-e& £ c 
a^t l < temmmvmfiimm 6 - 5 0 ©^s^k, a^^> l < 
mv&M^m 5~5o o^m^igs. l < i$m&m<Dmmm. 1 - 5 0 

< t±taSffe<Z>£*£ft 6 - 5 0 ©79M;H, S^t 'L< t±*ISgl©^i{ 5 
~50®7'J vS. ggsfe L < te&*£i©^fH^& 5-5 0 <z>t 'J -;u 
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it\ mcxbmteix\,>xb£\,\ ) 

—ma. ( i ) i-fc^r. a r i±w&t> l < nmm.^(Dm^mm. io~5o©i 

T>hU;uS. 2-7>h^H, 9-7>hU;US. l-7xt>b'Jjl/S, 
2-7xt>b'J 3-7xt>h'J 4-7xtVh>J 9-7 

^-^vbU^S. l-t7^t-iH, 2-t7?t-iH, 9-^7?-te^.;b 
i-trb^;u«. 2-fcri^uS. 3-^^-2-^7 
4 -7^;i/- l -^7^;uS. 4 l -T> h U 




Ar 1 



(Ar, mmbL<i / ±mm&<Dmmmmz~s ocD^mmmx&z. ) 

Ar, hL-at^ mmt, y*-)i>&> 1-7-7^;^. 2--^7^;ua. 1 
-T>h'J^S> 2-T>bU^S. 9-7>h'J;H> l-7xt>h'J;H 
% 2 _ 7l t>HJ;H> 3-7^-^>hU;b*. 4-7xt>h'J^I, 9- 
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3- h*7x^M;H> 4-t'7xi;i/-fjH, P - ^-7 ^— ;u- 4 
;H, p-^~7x^-3--f;i*, p-^-7x-;l/-2-^;H, m-* 
-7i^-4-^;l/l, m -^-7x-;l/-3-^;l/^ m-?-7i-Jb- 
2-^;ug^ o-m;;^ m-HJ;^ p-h'J^ p-t-7>;l/7x 
— p- (2-7*— ;i/"/aif;i/) 7x-;H, 3 2 --^7^;i/ 

4 - ^^;U- 1 -^-7^;u*. 4-^f;l/-l-T>h'J^ 4' 
;bt7xi;K;i^l, 4" -t-7'f;i'-p-^-7x-ji/-4-f;HW 

^js*-*?**. z(D^mmmt ltu, 7*-;i/S. 1-^7^;^ 2—7- 

7^;uS. l-7>hy^, 2-7>h'J;^ 9 -T> MJ ;uS> .1 -7* 
tvh'J 2-7xt>h'J 3-7zt>h'J 4-7xt>h 
9-7xt>b'j;H, l-^7^-fe-;uS. 2 --t-7 9 
— 7-7 2-fc.°u— ;i^S> 4-tru-;uS. 2-k* 

7*-;b>f;uS. 3-£7*— ;W;i>S. 4-t7x-H^ p-?— 7* 
—JV- A -4 p — 7* — ;U- 3 p 3L~)V- 2 - J 

m-^— 7*— )l- 4 ->f ;l/g> m-^-7xi;i/-3-^;H, m- ? 

-7*^;b- 2--T;bS. o - h U;uS> m- h p - h P-t 

-7*f;i/7x-;H^ p- ( 2 -7*— ;b7°a 7x^;H, Z-t^fr- 
2 -^7^;^. 4 1 -t7.f;Wls 4->f;i/-i-7>h'J;H 
. 4' -y^;utf7*-;u^;^ 4" - 1 -7'^-p-^-7x^- 4 - 

iti^>^)-7*>> ftte^ l-^-7^;uS. 2-^-7^;bS. 9-7xt>h'J;u 
l -^-7 ?-tz~;ug. 2 --^7^-fe-;uS> 9 --^-7^-fe-;bS> l-trb 
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titi< \,tmmm<o^m.^WL 5 ~ 5 o l < u 

mM^mm^n 1 ~ 5 0 ©Trt^n^ S8&£> u < tt»fl©MI 1 ~ 5 0 <n 

< tt^BSI^^^SS 5 ~ 5 0©7'J -^t^rvl, a&*> L < l*MWSi<D®m 
=£WL 5 ~ 5 0 <7)T U -;uftSs L < ttili^IIS 1-50 £>#;M< 

7^S. 2-^-7^;bS. l-TVhU;Hf> 2-7Vh'J^ 9-T>h 
i-7xt>MJ;i/i, 2-7xt>h'J;H, 3-7xt>hV;H 
N 4-7xt>h'J;U, 9-7xtvh'J;H, 1 -t7 ?-tr-;bS> 2-^- 

b~;uS. 2-t'7x^M;H> 3 - fcf-7i— ;W;H, 4-t7x-M;i/ 
I, p-?-7x^- 4 ;bS. p-^-7x^l/-3-^H, p-^ — 
7x-;i/-2-^f;H, m-^-7x^-4-^^ m-?— 7^— ;U- 3 
--f;uS. m-? — 7^ — ;u- 2 o-hV;H> m-h'JJH> p- 
h'J^S. p-t-7'f;b7x-jH, p- (2-7x-;i/7°nt» 7x^b 
S> 3 2 -^-7^>m^> 4 1 -i-y^J^m, 4-y^;b- 

l-T>hU^S. 4' -yf;l/k*7x-M;H> 4" - t -7>;t/- p - ? 
— 7^ — ;b- 4 --Ol^^^f £>ti<?> 0 

2-tro'j;bS. 3-fDU;Hs £7^-;^ 3- 
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f y >>~;uS. 4 - tr y y^ji/S, 1 — r > b* y 2-TvKU 3 - 
4 v K u 4 — > K U 5 —4 v K y 6 — f > K y 7 - 
-opy;^ i -f v-r > k y;ws, 2 --f v-r > ku;us> a— rv^vH 
y ;u£ N 4 - -y v -f v K y 5 --f v > K y 6 — -Y v-Y > K u 

„ 7— fV-f VK'J;Hs 2-7'J;H, 2-^> s /7 7^i 

% 3_^>y 7 7-;H N 4-^>y77-;H, 5 - ^>77 7-;H^ 6- 
^v77 7-;^ 7-^>777-^ i--fv^>777-;H, 3 -- f 
7^>77 7^H> 4-f7^>77 7ii^ 5-YV0 777^H> 
6 _^ v ^>y 7 7-;^ 7 -.f v^>777- +y 'J ;USs 3-* 7 

y;bS> 4-+y'J/Hs 5-+y'J;H, 6-*>"J;^ 7-*y y;uS. 

5-Y7 + ;'J;H^ 6-Yv + yy;H> 7-^7 + /';^ 8— rv 
+ ;y;i/S, 2 -*/*-y-y 

l-*;^/'J;H, 2-*;^/'J;Hn S-A^/^H, 4-* 
/i/A-yj/H, 9-*;WN'yy;H, i-7xt^'J^;^ 2-7xt> 
x'Ji?-;H, 3-7itvxy-7-;i/S, 4-7xt>^'Jy-iH> 6-7 

9-7xt>7'J v-;l^ 1 0-7xtVX'J V—JV^ I - 7 9 V V-frS 

. 2 -r *.y v.-;i-s> 3 — t ^ y v-^s, 4 -t ? y v-;^s 9 -r ? y 

v-^S. 1, 7-7xt>xn'j>-2--f;H> 1, 7-7xtvxa'J> 
-3--T;bS> 1, 7-7xt>^n'J>-4-^H> 1, 7-7xtV7o 

y>— 5->f.;HU l, 7-7xt>XDg>-6-Y;i/I, l, 7-7xt> 

XD'j7-8-<iHs 1, 7-7xt>XDU7-9-Y;H, 1. 7-7x 
t>^D'J>-l 1, 8-7xt>7a'J>-2-^f;Hs 1, 8 

-7xt>7>D'JV-3--f;H> 1. 8-7x7->Xa'J>-4--f;H > 1 
, 8-7xt>Xa'J>-5-^iH> 1, 8-7xt->Xd , JV-6-Y;H 
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. 1. 8-7xt>Xa'J>-7-^il/S, 1. 8-7xt>XD>J>-9-'f 
;US. 1, 8-7it>Xn'J>-10-^f;^ 1, 9-7xt>Xn'J>- 

2- ^;bS. 1, 9-7xt>Xn'J>-3-^iHs 1. 9-7xt>7D'J 
>-4--T;uS. 1, 9-7xt>Xa'J>-5-^;H> 1, 9-7xt>X 
aU>-6--r;bS. 1, 9-7xtVXDiJ>-7--f^ 1, 9-7^^ 

>xn'j>-8-^^ l, 9-7xt>7aij>-i 0 — r;i^ l, 10 

-7xt>XD'J>-2--f^ 1, 10-7xt>^ay>-3--f^ 

1, 1 0-7xt>Xn'J>-4-Y;H> 1, 10-7xf>XD'J>-5- 
-Yfl^ 2, 9 -7xt>XD U >- 1 --OHk 2, 9-7xt>XoiJ>- 

3- -f^S. 2, 9-7xt>XD'J>-4 — 2, 9-7xt>Xa'J 
>-5--f;l^ 2, 9-7xt>Xa'J>-6-^iH> 2, 9-7xt>X 
n'J>-7-^;H> 2, 9-7xt>XD'J>-8-^^ 2, 9 -7 ^ 
>XD y >- 1 0 --f ;l/S v 2 , 8-7xt>XD'J>-l-^iH> 2, 8- 
7xt>XD'J>-3-^JHs 2, 8-7xt>XD'J>-4-^;H N 2, 
8-7xt>7DiJ>-5-^H, 2, 8-7xf>XD'J>-6-'f;H> 

2, 8-7xt>Xn'J>-7-^;H^ 2, 8-7x7->Xa'J>-9-f^ 
2, 8-7xt>XDiJ>-10-^;Hv 2, 7-7xt>Xa'J>-l 

->f;u£> 2, 7-7xt>Xn'J>-3 — f^S. 2, 7-7xt>XD'J> 
-4--Y;US> 2, 7-7xt>Xn'J>-5-'f;l/^ 2, 7-7xt>xa 
•J > - 6 - 2, 7-7xtVXD'Jv-8-'f;l/^ 2, 7-7xt> 
D >- 9 --ObS. 2, 7-7xt>XD'J>-l 0-f;H, l"7xf 

y-;^, 2 - 7xte;^H > i-7x;f7y-;^ 2-7x;f?y^ 

3-7x;f7y^H, 4-7x;f7v-;H> 10-7xyf7i^ 
i-7xMtv-;H, 2-7xy+t^S, 3-7x;w 
4-7x;4t^-;H, 10-7x7^^-/^ 2-**WV 
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2 _y ^^trp— ;u- i _>f 2-^f^fn-;u-3-^S> 2-^ 

;i/k*n— 4 -^r;u*> 2 - > ^;ufc.'D— ;u- 5 ;bS> 3 ^bk'a — 

l -4 3 -;^;Hx 0 n-;u- 2 --ObS. 3 ^;Ufa— 4 - 

3 - ^f;i/tD-;u- 5 — ^OHSU 2 - t -•/f^fa- 4 ;u 

3- ( 2 - 7x^7°a tOb) t°a-;l/- 1 — f 2-^^-1-^ 
> K U 4 l --f v F V 2 3 ->f > K U ;u3S^ 

4 -y^;u- 3 --f > K y 2 - t-~f7Ji> l > K U 4 - t -7* 

1 — f > K U 2 - t -7>;u 3 -4 > K 'J 4 - t --f?)V 3 - 

^Dt'iH, -fv/n^H, n-7^;b». s-7*=^S. ^V^f;H 
„ t-7*^;l^ n-^>^;^s n-^ + v^ n n-^? 

kh*n4->^f)H, 1 - 1 Ka^jx^s. 2 - ti KD + ->if;b 
X, 2-bKa4y-fV7*f;H, 1, 2-ytHD^yxf;H s 1, 3-S> 
tFn + y-fV7Db'jbS, 2, 3 - vb Fn4->- t - 1, 2, 3 

-h y t Ka + v7'Df;l/S % ^aa^f;l/l, i-^DDxf-;H, 2 — ? n 
aac^-;bS. 2-^an^7 7'f;H, 1, 1, 3-v 

^□a-i'77'Dtm 2, 3-v^na-t-7f;H, 1, 2, 3-b'J? 
pa^at^I, yD^e^fjH, 1 --7*D^i^;lxS. 2 --y-a^^^s 
2-7*0^^77^1, 1, 2-77a^if;H, 1, 3 -v>7*a^ 77* 
DbjH, 2, 3->>7*a=E- t-7^;ug. 1,2, 3-h'J7'o?7at> 

3-K^;i^ i-3-Ki^;bS. 2-s-F^^;uS. 2-3-Kf 
7 7-f;H, 1, 2-^3-K^^S. 1, 3 -^3-K-f 77 , nb 0 ;l^ 2 
, 3 -S?3- K- t -7*^;b». 1,2, 3 - h 'J 3- K7°ati°;US. 75 7 ^ 

i-7 5yxf;uS> 2-7^xf;H, 2-7^;^f77>;H > 

I 0 
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1, 2-v7 5/if^ 1, 3-y?5;'fV7 , nK;H % 2, 3-y75 
/- t 1 , 2 , 3 - h U T ^ 7 7*d b*;^ v-T 7 7 1 ~ 

-> 7 ;if ibl, 2->7;ifibis 2->7y-fV7'f;H> 1, 2->^> 
TyxfiH, 1, 3-v ! i/7y'fV7'atm 2, 3-^v7/-t-7*f 
;i46^ 1, 2, 3-b , h>7y7 , n^S, -hD^^H, i_^ba^;b 
^ 2 _-baif;H, 2-^ha-YV7*^;PS. 1, 2-^bnxf;H 
% lf 3_ i ;-hD^V7 , nt";H, 2, 3-y-fn-t-7'f;Hs 1, 2 
3 _ js ij- ^ a y' a V)\sM, 7 a-7'n kT;i/g> y?a7'^& 5/?a^> 

tt. 7^;US. ^DtiH, ^ V7nt>l, n-7*f;^ s -"7* 

^V7*f;H, t-"7*^^S> n-'O^S. n-^+v;^ n- 
^7*f;H, n-^^S. tKD*-»f;H, 1 — t Ha + yxf Jl/S, 
2-kKa4yxf;H> 2 - t Ka + W V7*f;H^ 1. 2-ytFo=^y 
xf^l, l, 3-^tKa^i/^V7'Df;H, 2, 3-vtFo4v-t- 
-?=f-)V^ 1, 2, 3-h'JtKa + i/7'a^ ^aa^f;H, l-7a 
axf;H, 2-?anxf;H, 2-?no^V7*f;H, 1. 2-v7na 
i^;i/»> 1, 3-v^aD-f77at>l, 2, 3-^^nD-t-7f 

1, 2, S-h^DarnfiH, yDt^fiH^ 1 -7*a^eai^;uS> 
2 -^n^jr^l/S. 2-7n=E-fV7f;^ 1. 2-v7*n=exf 1 
f 3 _^-/a^>r V^n^U, 2, 3 - ^7*a =&- t 1,2,3 
- h U7*a^7°af;US. 3-bV^;l/S> 1-3-Kx^H, 2-3— K-X 
2-3-HV7*f;H> 1. 2-v3-Kxf)H, 1, 3-2>3- 
K^fV7at:;H, 2, 3 -i73- K- t -7>;U^ 1, 2, 3-h'J3-H 

l l 
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7=;^V7*f^i> 1, 2-v7^ifiH^ 1, 3-^75 J4 V7*a k* 
2. 3-^7^7-t --/^;US> 1.2, 3-b'J7^7-nf;H, 
>>7^f;l/i, i->7;xf;H > 2->7;xf^ 2->7/-fV7* 
^;Ug. 1, 2-^->7;ifiH, 1, 3-^->7 7-fV7'Dh>S, 2, 3 
-y->7;-t-7fiH > 1. 2, 3- h U ->T / 7*a tr;U«> -ba^;b 

2-5?shnif;H, 1. V7°n fcT;l^> 2, 

t-y^;u«, 1,2, 3 - h !)-ha7 p a tr^S^Wtf ?>ti*. 

2 -7x^if;H, l-7xiMV-"/atf;H, 2-7x^KV 

2-a-t7f;bxf;H, 1 - a -t7fM V7"a k°;L^ 2 
-a-t7fM77'nM, £ 1-/8-^7^;^^ 
2-£-^-7^;lo^;i^ 1 -j3-7"7f ;W77'at:m 2-/3- 
t7fMV7'ot;l/S > l-tD'JWf^, 2 - (l-ta'J;l/) x-^JV 
g N p ^;b^>v;i/S. m— > ^;b^>v^S. o ^;i/^>v;i^ p 
-^an^>v J ;US> m-^DOvi^ o-^nn^vy/H, p-7*a 
^>v;i^> m-^n^e^v^l/S^ o > p -3— K^> 

;bS> m-kFa^7^ o- t Ka + y^VyiH, p-T5/^> 
m-T 5 /^>yiHs o-7U^>»l> p -^ha^>y;H 
>m --h a ^>y;H, o-iho^>^H, p->7;^>yiH>'m- 
y7^>yj^ o-y7^>y^i> 1 - t Kn + y- 2 - 7x^M V 
7° a l 2 -7x^M77°d £;i/g^##l:T&ft<2>. 

1 2 
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j 

y;ug N 9-7>m;;i^ i-7xt>Mi;H, 2-7xt>h'J;H, 3 

-7it>h'J^iN 4-7xf>h'J^I, 9-7xtVh> ( );H, l -7"7 
^-fe— ;l/36^ 2 -^7 ^-te—^S. 9 -7^7 37 Hz^JUS. l-tU-/H^ 2- 

4-t*7x-M^ p-^-7i^;v-4-'f;i/I, p -?-7x-;i/-3 
jH n p-?-7i-;b-2-'f^ m-^-7x^-4-^H, m 
-^-7i^il/-3-^/Hs m-?-7x-il/- 2 — -T ^S, o-h'J ;t-S. 
m-h'J^ p-h'J;H, p-t-7*f;i/7xijbS, p- (2-7xi;b 
7^-;u^ 3-^^-2—^-7^;^ 4 -**■;!/- 1 -^.7^ 
;i/S. 4->f;p-l-7vhy;H> 4' -Af/^7x^K;i/^ .4" - 
t _^_p_^_ 7l - ; i / -4 — ( 2-b'D'J;H, 3-fny;H 
„ v-;H, 2 - £ i) v-;bS> 3 - £ U v 5 -;^. 4 - e y >>-;b*. 2 
->f > K y ;u*> 3 — r > K 'J ;bS. 4 --T > K U 5 ->r > F U ;i^> 6 
-^>h'>j;H, 7-^>KU;U«. 1 — fVW VK'^H, 3— TV-TV F'J 
;ug x 4--T V-T >KU;I^ 5 — Y V-f > F U ;US> 6— fV^VKV^ 
7->f v>r > KU ;pS. 2-7'J;H, 3-7<j;bS. 2-^> , /7 7-;^ 
3 -/<vv*7 J 7— ;uK> 4-^> % /77- ;i/S N 5-^> s /7 7-;H> 6-^ 
yv*7^-;u£. 7-^>y7 7-;H, i-^v^>y7 7^;H, 3 --TV 

^>777-;H> 4-^V^>77 7^H, 5-^7^> x /7 7^H, 6 
— T V<>y77-^ 7 — T V ^ > V7 7-^1% 2-+yu^S. 3-^r 

;ij;H, 4-*;y;^ 5-*>"J;H, 6-4;y;^ 7-*y;;us 

% 8-+y«J;uS, 1--TV + 7U;U». 3 — -T V * V U ;i-S. 4--TV*7D 
5 _^y + ;ij;H| % 6-^V+7U;^ 7--Y 7+>"J^ 8-^ 

-;i,S % i -j&;w<v*y;i4k 2 -*;w<VU;wS. 3-*;^ % /y^ 4- 
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7 i fVX , J^H, 4-7xf>X'J^^ 6-7xtVX'Jy-;H 
n 7- 7i ^->^u 8-7xt>X'J^H, 9-7xt>x'jy 

-Jim, 10-7xt>X'J^H, 1 -T? v 

3 -T 7 U y-;H> 9 -T ? U v-^S> 1 , 7 - 

7xt>Xn'jv-2-'f;i^> 1, 7-7xt>XD'J>-3--f^ 1, 
7 -7xt>Xn >J >- 4 --l';^ 1, 7-7xt>^DiJ>-5-'f;H, 
1, 7-7xt>XD l J>-6-^iH, 1, 7-7xt>xa'J>-8-^^ 
1. 7-7xt>Xa'J>-9-^^ 1, 7-7xt>XD'J>-10 
— f;i/g£ % 1, 8-7xt>XDiJ>-2-^;H, 1, 8-7xt>XD'J> 
-3-^^*> 1, 8-7xtVXa'jV-4--f;H, 1, 8-7xtv^n 
v _ 5 i, 8-7xt>XD'J>-6-^JH> 1, 8-7xt> 

XD'j>-7-^f;Hs l, 8-7xtvxD'jv-9--<;U> l, 8-7x 
t>xa u >- l o --f;bS, l, 9-7x7->xa'j>-2-f;H> l, 9 

-7xt>Xa'J>-3 — rn^> 1, 9-7xt^D'JV-4-^H, 1 
, 9-7xt>Xn'J>-5-^^S> 1, 9-7xt>XD'J>-6-fjH 
N 1, 9 -7^i->7,u U V- 7 -4)im, I, 9-7xt>XD'J>-8--f 
1, 9-7xt>XD'JV-10--f;H> 1, 10-7xt>Xa'J> 
_2-^;bg > l, lO-7xt>Xa'J>-3-^iH, 1, 10-7xt> 
XDiJ>-4-^^ 1, 1 0-7xtVXa'J>-5-^;i/^ 2, 9-7 
xt>XDiJ>-l-^;^ 2, 9-7xt>Xo'J>-3-^iH, 2, 9 
-7xt>XDiJ>-4-^;H> 2, 9-7xtVXD'J>-5-^^ 2 
, 9-7xt>XD'J>-6-^/^ 2, 9-7xf>XD'J>-7-^^i 
N 2, 9-7xt>Xa'J>-8--fiH, 2, 9-7xt>7D'J>- 1 0- 
-Ol/S. 2, 8-7xt>Xn'J>-l--f^ 2, 8-7xt>XD'JV- 
3 — f;U£. 2, 8-7xt>XD'J>-4--fJH, 2, 8-7xt>XD'J 
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>-5--OUS> 2, 8-7xt>7a | J>-6-f;^ 2, 8-7it>^ 
D'jV-7-^fiH> 2. 8-7xt>Xa'J>-9— f;H> 2, 8-7x-j" 
>Xn'J>-10-^;H^ 2, 7-7xt>7n'J>-l-^;Hs 2, 7- 
7xt>XD'J>-3-f;^ 2, 7-7xt>XniJ>-4-'f;H, 2, 
7-7xt>XaiJ>-5-^iH, 2, 7-7xt>Xn'J>-6-^f;^ 
2, 7-7xt>Xo>J>-8-f;l/^ 2, 7-7xt>Xo'J>-9-f^ 
2, 7-7xt>xa'J>-l 0--f;H> 2-7x 
-t-^-;^ 1 -v a. j=r--7V-)vm. 2-7x;f7^-/Hs 3-77^/^ 
7y^l/l, 4 7 ^Tv*— l-7xy4tv^l/^ 2-7^y^p 

■9-5?^;^ 3 -7* 4-7x;W-iH^ 2 V 

U;u3S^ 4 -^-9-VU;p»> 5 -^ityj 2-Wy77'J;H, 
5-^+^7^)^ 3-7vif— 2-^^^;uS> 3 -^3L~Jhm 
. 2 fil'fD- )V- 1 --f;US. 2 ^;utra— 3 -f 2-^ 
^;i/fc°a — /I/- 4 2 f;m'n- ;b- 5 -4 
— )U- I - J 3 f;Vfa- ;b- 2 3 -^f;l/tn- 4 

--T;l^ 3 f;i/ta-;i/- 5 -4 2-t-7fiUb'n-;b-4—f 
3- ( 2 -7/ ^-;b7°a tra— ;]✓- l — T;bS. 2-^;b-l- 
-r > f 4 1 --r v k y 2 3 --r > k u 

. 4 3 -- r > KUibS. 2 - 1 -7^;n — r > K u;uS> 4-t- 

7/^;b 1 — T > K U 2 - t -7/^;b 3 > K U 4 - t 3 

a^x^a^^Tu-;^^-st±> -sy" tm&n, y" (omtLx^y 

i-i-y^jvm, 2-±?*)vm^ i-r>hU;bS. 2-rv-MJ 
;l/S> 9-7Vh'J;Hs l-7xt>h'JjH, 2-7xt>h'J;H, 3- 
7xt>h'J;H^ 4-7xt>b l J;H, 9-7x7->h'J;H> 9 

K-jm, 2—i-7?t=-)um, 9-^-7^-t-;ua. l-b-u-^s. 2-b° 
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-k'7x-Mi^ p -^-7x^ib- 4 --ObS. p 7i— ;U- 3 - 

-f;l^> p — 7*-— fr- 2 ;b3£% m-^-7x-;b-4-'f^ m- 
^_ 7i -^_3_^^i N m-^-7x-;l/-2-'f;l'i> o - h U m 
p -b'j;H, p-t-7 , f;i/7x^H > p- (2-7x-;u7° 
nt» 7x-;H> 3-^5=-;!/- 2-^7^-;i/*N 4 l --t^^ 
& 4->f;i/-.l-7>h , J;H>4' -yf;L-t'7x-;W;H> 4" -t 

t7i?^;Hi, 2-try v^S. 3-tryv^;bS. 4 - try 2- 
-r > k y ;Hs 3 ->r > k y 4 — r > h* u 5 — r > f u 6 - 

Sn 4-^7^vpj;H % 7 
-•Y v-r > K U 2-7'J 3-7'J ;uS> 2-^>^/7 7 3 
-^>777-;H, 4-^> , /79-;^ 5-^> % /7 7=-;H, 6-^> 
y 7 7-;H, 7 — r//77^ii/l> i-^v<>77 7^i/S, 3-*V* 
>77 7-;Hs 4-^v<v77 7-^lx 5-^f7^>77 7-;^ 6- 
^7^>77 7^;^ 7--fV^>777^i, 2-*/U;]/S. 3-^/ 

u ,m % 4-+y;;u*> 5-4;^^ 6-*/y^s. 7-+yj;n> 

^ 5-^7^yij;H, 6-^7+y'J;^ 7— fV+Z'J;^ 8 -- < V 

l-i;u/<7ij;H % 2-*;w"«v;;b*. 3-*;w<yurt/ak 4-* 
;w^/U;bS. l-7xt>x'J^S, 2-7xt>x'J^-/Hs 3-7 
xt>x'Jv-;H> 4-7xtvx'J^H> 6-7xt>x'J^H, 

7-7xt>X'J^;H, 8-7xt>X'J^Hs 9-7x7-7X l J^- 
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. 3-7^'Jy^H> 9-7^'J^S> 1,7-7 

xt>XD'J>-2-^H> 1, 7-7xt>Xn'J>-3-f^ 1. 7 
-7xt>Xa'J>-4-f^ 1, 7-7xtV^a'J>-5-^^ 1 
, 7-7xt>XD'J>-6-^JH^ 1, 7-7xt>Xa'J>-8-^iH 
. 1, 7-7xt>Xa'J>-9->fiH, 1, 7-7xt>XD'J>-l 0 — 
-<;US. 1, 8-7xt>XDiJ>-2-f;l/S> 1, 8-7xt>Xn'J>- 
3 — f;l/S> 1, 8-7xt>XD'J>-4-^^ 1, 8-7xf>Xa'J 
>-5--Ol^ 1, 8-7xt>Xa'J>-6--f^S> 1, 8-7xt>X 
a >j >- 7 1, 8-7xt>Xa'J>-9-^;^ 1, 8-7xt 

>xd'J>-i o-^f;H, l, 9-7xtvxa'J>-2-f;Hs l, 9- 

7xt>XD'J>-3-^iH> 1, 9-7xt>XD'J>-4 — T;bS. 1, 
9-7xt>7a'J>-5-f^l> 1, 9-7xt>XD'jV-6-^;^ 

1, 9-7xtVXa'J>-7-f;H> 1, 9-7xt>Xa'J>-8-'f;l/ 
1, 9-7xt>Xa l J>-10-f;Hv 1, 10-7xt>XD'J>- 

2--f;l^ 1, 1 0-7xt>XD'J>-3 — Oim, 1, 10-7xt>X 
□ 'J>-4-^^ 1, 10-7xt>XD'J>-5 — r;i^*. 2, 9-7x 
t>XD'J>-l-^jl/i, 2, 9-7xt>xn'J>-3-^;Hs 2, 9- 
7xt>^a'J>-4-^;H, 2, 9-7xt>Xn'J>-5-^;H, 2, 
9 - 7x-f >^d 'J > — 6 — f;uS. 2, 9-7xf>XD'J>-7-^;H, 

2, 9-7xt>7D'J>-8 — ( 2, 9 -7xt>7n U V- 1 0 — f 

2, 8-7xt>XD'J>-l--l';L'S, 2, 8-7xt>XD>J>-3 
2, 8-7xtVXD'J>-4-^;H, 2, 8-7xt>Xn'J> 
-5--<;US. 2, 8-7xt>xa'J>-6 — ObS. 2, 8-7xt>XD 
'jy-7-^^l, 2, 8-7xt>XD 'J V- 9 2, 8-7xtV 
XD'jV-1 0-^;i/S, 2, 7-7xt>XD l J>-l-^;Hx 2, 7-7 
xt>Xa'J>-3-'fi^ 2, 7-7xt>Xa'J>-4-'f;Hv 2, 7 
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-7xt>XD'J>-5-^iH^ 2, 7-7xt>XD'J>-6-^f;^ 2 
, 7-7x7->Xa'J>-8-f/H, 2, 7-7xt>Xa'J>-9-YiH 
„ 2, 7 - 7xt>Xa'J V- 1 O-'ObS. l-7xt^S> 2-7xt 
V-^m, l-7x;f7^I, 2-7x;f7^i> $-7=-J*7 
4-7x7f7^JH^ l-7xMWH> 2-7x7+t 
5*-;i^ 3-7x7W^H> 4-7x7W^i, 2-**ir/U 

5-^+-9-y;^s. z-tW7'/y^> 5 

-t+ty7 7'JiH, 3 -7-7-9-*-;u-S. 2-^^-^«> 3 -^-^S. 
2 -pt^-^fa-;!,- 1 2-**)V\£u—)V-% — f 2-*? 

^ta-;i/-4-^;Hl> 2 - ^f ;bfD-;P- 5 --OuS. 3-^f;i/fa- 
^-j-^;^ 3 -pt^;ixtra-;u- 2 3 -^;UtTa-;U- 4 - 
-Ob*. 3 -yf;^o-;i/- 5 --Oi^S. 2-t-7*-;i/^n-;i/-4->f;i/ 
3 _ ( 2 -7^— ;b7°a t°n — 1 l-*^-)\<-\-4 

> F y 4 - ^ l — r > k u 2 - * *-;u- 3 — r > K 'J 
4 _^ ;b _3_^vK'j;i^ 2-t-7'f;H-^>Ky;^ 4-t--/ 
=p/n > K U 2 - t 3 > K U 4 - t 3 - 

BSlX«^iagl©T^=i*«>*;l/^;i/SJi-COOZ <b^$tl. Z?)#J<h L 

2 _ b pa^i/xfiH, 2-t Ka + v^VT'fil'i, 1, + y 

1, h'a + W77 , n^H, 2. + 

1,2, 3-h'JtKa + v7nf;H, y*cm^;i^ 
a.x^;i^ 2-^ani^;^. 2 - ? dp^ V7*^S. 1, 2-v^nn 
jL^)im, 1, 3-i?^na>fV7'Dt;U, 2, 3-v^DD-t-7'f;H 
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, 1, 2, 3-h'J^na7°Dt>i, 7*n=&yf;H N 1 -7*a^Ji^;i^ 
2 --fu=e^)vm, 2 V7*^;bS> 1, 2-^7'D^if;bS, 1 
, 3-y-/n^V7ntm 2. 3 -if7u=E- 1 -7*^;U». 1, 2, 3 
- h U-7*a^-7°n 3- hV^;WS> 2 -3- K-x 

2-3-F^V^;H, 1, l. 3-^3- 

V7°a b*;uS. 2 , 3 - v3- K— t I, 2, 3-h'J 3 — K 

7*Dt>S, 75;yf;H, i-7^;xf;^ 2-7^xf;H> 2- 

7Vy-fV7'f;H, 1, 2-^7 5yxf;H, 1, 3-^7 5^V7°at' 

2, 3-y7 5/ -t-7*f;H, 1.2, 3-h 'J7 5/7°nf;bS, 
y7;yfiH, l-y7;xf;H, 2-v7/if/H^ 2 - *> 7V >f V 7 
f-;i46. 1. 2-yy7;ifi^ 1, 3-^y7^V7ntm 2, 3 
-yy7;-t-7'fiH> 1, 2, 3 - b V i/T J 7°a - b a * 

^ l-ibDif;H, 2 -~ h DifiH, 2-^ba-fV7*f^ 1, 
2 _ - is a x^;bS> 1 , 3-y^ha^fV7a 2 , 3-y-Fn- 

t _-/^ ; ^ > j f 2, 3 - b »J - b P7°a tVi/SHrt^f^n&o 

^-y-^UvS. y7xi;M^>-2, 2' -SM;u£. 

3 , 3' <;7x-;i/7 , aA , >-4, 4' -$M frW$ftm? 

— jb^c (i) Kfc^T. a. b^o'ctis -eft^en o ~ 4 <^^-e*> o . o~ 

n&l ~3<Z>^glre?&&o *^n^2J^±0*#^ [ ] rt©*^ PlUt? 

ilHAr, Ar* &tfX#j^-£te Ltti> ad^vI?, t 

Ka + y^Ss ^hnl, ^TVS. T^Mr^g. 7'JhH, S/^oT;U*^ 
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t^=3^^>s. ^mmmmm, 77;^^ ry-M+^i, m- 

£fc. — J&st (1) -e^Sti&TV h7t>^li:J3l>t, ArMAr' 
^^^^■7^;uS-e^) «9 . ^a = b = c = 0 <2 & <9 #ft & £ lo 0 
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AN32 
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— JSSS* ( 2 ) Kfcl^T. A r tig*H& L < l±&«&©l&6fe3S8S[ 1 0~5 0©ffi 

ks. iitL< ^ssiw^^js 5~5o (D^mmmmmm, t»tt<n 

1-50 ©7,Mr,i/£. gj£l& L < «tafi&©&&& l - 5 0 © 

< ^st?^ 5-5 o ©7 'j a$»& l < izmwMvmm 

5-5 o v -)vn-m, m&t> l < i±tea&<o&tm& i - 5 o ©r;^ 

Ar, Ar' X#^«<Bm#0!Ui. SulH-^5t (1) t-T^J 

£fc> milBAr^ Ar' Stf X#*rrgi;:*5tt*B&&£ LTIi, MnyvJBg 
? % tKn^i/;H, - hoi, i/7/l, T)V*)vm, 7'J-;H^ ->?a7 
;u*;u». 7,1/3*2/*, 3HH£tKXSR£, 77^;Hs 7 , J-W4v^ 

— (2) fcfc^T, aMb(t -ttt^n 0-4 ©SE£n?fc 9 > 0 - 1 1* 

2 7 



WO 2004/018587 



PCT/JP2003/010402 



— M&t ( 1 ) ©*PJ^O*»s (AN1)~(AN4). (AN7)~(AN1 
4). (AN1 7) ~ (AN2 4) N (AN 2 7) ~ (AN 3 6) , (AN 3 9 
) ~ (AN 4 .3) RZf (AN 4 6) ~ (AN 4 8) #3*tf bti%>i)\ ^tlhcom 

*^©WtELl?[;:ffl^^- J&xt (1) *>L<C± (2) tf>T>hv-fe>B§ 
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>y 1° V > r&ilfelt, Zti1i'eizm& < (Dm& (Chem. Rev. , Vol. 95, No. 7, 
2457 (1995) 3§0 ^StiTteO> £ft£tz!E*fc©^JiS&#-^;&te-r£ £ 

RjEtt. MS> SET. Mil. t;io*>> ^ U * A^©*ig1££H»T^ife 

3 0 or©H5H-e**^ L< 3 0~ 2 0 0tl?*4. 

? ? ? >> 5/ ? >^E©|&3Bljft'fb7K*3B, v^na^^v. 7 a a 

ra*fc4*b&*> 1, 2-y^axrA 1.1. 

p h + vxrA ^^-^r-9->. 7KT*fe£ 0 il^llttT'J-^^'o 

>ieX«-t©S§<9f*{-*t Ut, If 3-50 fi»{§> L < 4 ~ 2 0 Ufi£ 

KJSluffl^SMt Ltli> j^M^ h U 7 A. RK* y 7 a. 7KMb 

t-rb+v/tF^A, t -7*h + vy^^A^^tf ?,n> 

Xt±««#l^U,IfO. 7~ 1 0^;^fix L< l±0. 9~6^ 
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) yyy] M'^v 5 ?^ „ faT* (^7x-;i/*77^;) 7iair> 

] /N7y7Af©A7i?7* f h7 + X (h'J7x-J^X7^>) ~>y 
y^DD^ (h'J7x^^7^>) — >v^r;K 5??nn[ fx (v 
7x^X7^;) i^>] — .yy-;K v?na[ tfx (y7x^*X7^f 
y) yDM'y] — 'y^K v?na[ tfX (i?7x^*X7^y) — 
7^;k . ti'X (y7x-MX7^7) 7xDt>] 

— v^r;HSW*^#tf S>*U L< tix (^'j7x-MX7^>) 

IT, ifO. 0 0 JfJKttO. 0 1~0. 1 ^Jl/SIT^ 

ii7>h7-b>l*to1l, IfO. 8-1 O^t^M, ^L<(il-5E 

AT 5 b\ N, N-7^Wth7^ b\ N-^;Hi°ny K>. v^^;i/X 
;b**v<b\ EH^k^s ^aa^>-tf>, >?^aa^>-tf> N ^ha^>-fe*> 
N b;l^>, U>y ^;u-feo y;i/7\ xfWDVM 7j<^^tf^tL N 
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onm.B-?&z> 0 sostsate. ®so°c~2 o o°c -enjfe^n. J?*L<«2 o 
°c~ 1.2 o°c-e&<i>o 

-9 0H^J.0rg.Chem.,Yol.60.7508 ' (1995) m J: OHife-T^ £ ttfnSffeT? 
^7*^>. ex^a^^-tf>H©ISS]Mb7K^^ l, 2- 

«#t^ Lit 3-50 Mfg. L < fct 4 - 2 0 MAT?* *o 

;U7 5. b\ U^7AtfX h 'J>f;l/i/'J^75 Kf©75 K4ftS*ffl^* CI 

> b U *71£ h'H 77"n *7S* b U T^UBF&teffl-*-* 

y f tf t^JS^i v r ^ v/ 7 ffliii, *n**n^a¥><t7 > b ^ 

vRilWttzttU If l~l O^en^M. $?£L<tel~2 ; e;u^»-e&«9, * 
7®? b U 7;Mr;KB{£Eftfc^ ^nywb7 > b Ls iiS 1 — 

1 0^;l^M. $?£L<te 1 - 5 ^^MT^^o RJi&fflflEfcfcN ®S- 10 0- 
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< 

5 0°C. U < li- 7 5~10t^^, 

*m&*mB L*?t*. iwibswot*. -»st ( i ) xt* ( 2 ) t?**** 

*^y;i/7 5Wb£*jfcLT**- Tie-fig^ (A) 




(A) 



„ ^x^u^TU-^s^^^^n^a-e^o. Ar 3 RxfAr* *n*?n 

ym^Mtfitmm* 6-20 ©^BSTeifc O > A r , . A r 3 A r 4 

o 

Ar 5 — f N 
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)im. i-7'nf;H, n-yatr;bS. s -^^S. t-T'f^ 

)Um, v-^n^>^;u^ ^4-^81?) . 8tM&. 1 ~ 6 <D 

% s -7>4vl, t-7"K->^ ^>h*'>36> ^^v;p^-+vS> ~>y*p 

sRIS^ft 5-4 0O7U -;bSt?B^^n^T 5 t$m=P8. 5 ~ 4 0 ©7 U 

-;H^Wtl)iXf^ 1 ~ 6 ©7;i/+^S?:Wt^iXf;H, 

7 71, ^.bal, /Nay>Il^l|^#lf «^n^o 

( i ) mm/m%m/mm 

c 2 ) mm/JEm±xm/m^tm/mm 

( 3 ) ii@/^7te/m^&Ajp/Pi@ 

( 4 ) mm/iEjmxm/^m/n^xm/fm 

( 5 ) Mm/mm^m&m/mytm/fem 

( 6 ) ^@/W^^*e/«?PSMH/ / ^7 , 6Ji/^ 
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( 9 ) mm/mmm/mitm/mBm/mm 

do) mm/mm^mwm/mmm/mftm/wmm/wm 

(in mm/mm.^mwm/mmm/^m/mmm/mm 

(12) Wim/m^m/jEW&\m/iEjimm^/§£%m/®Bm/mm 

d3) ^m/mmm/iEii^xm/iE^mmm/^%m/n^xm/mm 

ELi^^t-liW), ^<DMft>mz-o\,>-a,±, 400-700 nmO 

±tz(Dmmti,x^ {±mmm^>^^ u e v^±) ^js. * 
0 z(D&itewmmm<vMwmtLx^ au^^i, cui, ito u 

>y7W>t+vF) , Sn0 2 , ZnO, I n - Z n - 0 ft if <D#mttM*4 
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1 0 nm~l wmJftKtil 0 - 2 0 0 nm®ISl"egJ?$n«. 

mmtvr^ ftWfto/hS^ (4 eVOT) &JS> «£U£# 

A, U^A, 7^V)A - t^, T^-^A/gtftT^-^A, Al 
7Lh 0, A 1/L i O z , Al/LiF, r^S-^A • U 3=-?A-£^. -f 

IQ/D>™^U> KfftijU^r Onm~Um, ^L<ti5 

0 — 2 0 0 nm-e&&„ 

iMb^JBSrSil^SflD^J:^. ^nt^d: 9. KI6og?3£<b*BI* 3 tWVS 

±mHjJV=iYi-^ K<h LTte. Mz-lfS i Ox ( 1 ^X^ 2) , A 1 Ox (1 
^X^l. 5), Si ON, SiA10N^W4L<Wbn, A D y>{bi 
mtL-Clt^ MZ-HL iF. M g F 2 . CaF 2 , 7 «yfl^±S£JR 
U<^lf -£lWM\M£ LiTii. 0O*.tiC s 2 0, L i , 0, Mg 0, S r 
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O, BaO, Ca0^if«t<ft^^o 

■J 

titzmm*. mmwm t tz ^m^mmmmit^m- h mwt z nmm zntzm 

ttz!&m$E5 7-5178 m'j>mzffl7rs£tix\,^&&iiz^ m^o^mM 
t wmtism t&mmzmfrLxmmt Ltz^, z n & * \* > n - h &mz * o 
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jf^$i^&WW£?£ L < . £ h KIE?U)^i&«^ $J;U3l 0 4 ~1 0 6 V 
/ cm©l#WllM 1 0- 6 cm 2 /V • bWftt. 

* t° > =» - b * * * h LB ?>£#n£>^&t- J; D ^§t 

«?tAi • teats &XM^v>n : p<D%LX&mjr^ §&tw&$.-cm 

m-tzm-efr-yX, *fctt»##JBtt> ^©wmAJB© 

14 LT li. 8 - t F a * $/ * J 'J > * fcl±-t Ofi##;0#JS£i'ft# ? £? JSt?* * 
o ±12 8 - 1 K a * *> * / U > * ti-t ©3§##©&JM#©^##I ^ L T l± N 
(-ftK 8 - * / ^ -^Xtt 8 - k Kn**>* / y V) ©*b-h£ 
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A Ltl)^l\ 

v"5A N IWk^^i/^A^ MbA^v/^A, M<bT^^-^A N t^^'A & 

lil 0~ 2 0 0 nm©«5H©l8iJS^^«5«fcol3x 3^&cfc<5> ^l**' - ^ * 'J >^ 
&lzJ:9ffMU mmtir^ 0 fciz^ z (D B§@± t-IE?L& AJP & t£ £ o IE?Ui 
AJi©^fiKttC au^L/£<k9l-*^S^ xtvn-h&u ^tXhS> LB 

*^^j:0iE?L^AS^^-r-i>«-a-. *©aaM*mA«ffl-r*ffc'&fc (jejls 

. -ft£3l*Wiftfi 5 0 ~ 4 5 0 °C . H£S 1 0 " 7 ~ 1 O-'torr, WMIM^. 
0. 0 1-5 Onm/f, 5 0 - 3 0 0°C. mm 5 nm~ 5 //mOiB 
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^n^-r<> frotv*- ;u#fg£Lt;:< i^ojfe^^Hffii5l*5*^«fc QJ&ifc? 
fr&%ffit&zbifi-C£&o mm* I 0~4 0 nm©«l^t 

zwmL-ct>mmi*%ift-?> m^*±<^.c^ 0 ££t-. ssMn&^wtaLtz 

-kl&m 1 ( 10- (2-T "7 <?=■;!/) 7 > b 7 -fc >-9- tKo >K<7)^) 

Ar#H^T> 20 'J 'y h;^77X3(:, 2-^7 ? U >sKd >^549g (JfOStftEB 
*±M) . 9-7*n^T> h^-fe>684g (JlOitffcd&fciSD > rh7 + X (h'J7x- 
;^7^ » /^S?«7* (0) 61. 5g (j£gtfbj£*±S4) > b ;!/■*■ > 4. 9 U <y b 
;l/ (JEftjpn^lSi) b U 7A845.9g (j£Ajfittte*fc«) *7K 4.9 V >v b 

4 0 
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ArUHmT. 20'Jy h )W7 v ^<Z)^ H B H 750g<h)^7j<^UycDMF(v ? * 

f;u*;bA7 5 K) lOU-y (j£A5W#*t»l) £A*U 801C U HCf4£ 
ttJKSL SOt-en-y'v^^^ZMJ S K482.4g (/tfe«l^±Sl) £#D^ 

Ufco C h ;b i U 689g©*SH 

Ar#HMT. 20'J-y h;^77^3t;, £<^SII,588g<bIft7KMIILfci-^;i' 
4. 5 U v h ;U (J£&fil^±l!l) HSfeM&JI Lfc b ^ > 4. 5 'J -v h ;l/ (J£&*P 

h2Vv (JEAfQftitfi) &30$W*-C$rFU -64°C^ 
T 2 ^W^jS^-tirfeo onc*'D >m h U f V"7°a tV^Xx^866g (j*D^b& 
jJsfcfiO &20#IWjWT«iTLfc. flTF^M^KU 120fra^#L.fc o ilia** 
^L, 10 c C£TR--r2Ntf>jM£ 4 U «v h;l/a.V i y >y b^fcin**: 

L fcSSil * L/c 0 £ *i £THF (fh7kFa7 7» 5 'J >v h ;l/fc«JB $ 

5005: 'J "J >v MK f h^^WV^-^A^D^^ K5g£«U 12 
BfP B 1S#Lfc 0 ffimLTdlgllfcatlXU 431g^ B B B ^#^n/-c 0 

^ C 2< H,tB0 2 = 348 KfcfU m/z=348 #*§&ft;fe£fc#£> 3©<k^*10 

-£f&0<J2 (2-(4- 7'n=E7x-;l/) t7^>©M) 

' ArUH^Ts 300 5 "J 'J 7 HK577X3 2-*" "7 * U >**a >&7. lg (St 
3C{fcJ?K*±IiO > 4-3-K7*n^^>-tfV 12. 9g (St3jt<b$*ttt) > rh7*X ( 
h ij7x^*X7^ >) tUVVJ* (0) 0.6g (JfcStffcJqESJSD s J^lt7-h y 
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1^7 1* 12. 7g (JiZftfn^±M) &7K605 U 'J >y h;i4;:^PL7-c&£>£AtU il^L 

^0<b^(7)FD-MS £$J5EL7c<i:£5> C 16 H„Br = 283 tcfcfU m/z = 284 N 
282 #t#£n*r£i:^<^ £©{b^£2-(4- 7*a^7^^;b) ^7?b>i:|n) 
^Lfc (^77%) o 

-£J3£#>J3 (3- (4- ^Dt7i-;H >^>^^) 

ir#iMT> 5005: 'J U >y h^©77X3t7;l/^7>f > 62g £ H#7K#!;S L 
*:DMF2505 U U >y MU (J£«rf 0^*10) £ An, 801C K7» U Hf4&^JP^ 
50°CT»N-ya^nyN^^ 5 K 60g (Jl:ag]^±^) £#D;U 2 BtlUMW 

KmfkTik, mwk 5005 y <; >y b;i^*i^js$t£&Au ftTfchLfc^ff!.^ 

^L/c 0 ^ni:*7A?n7^77^-T*iIL, 10. 5g <2>*Sil£?#7Co 

ArUHfTK 500 5 U U <y h ;K£> 77X3ti 10. Og £ VtzX- 

-f-jV 120 5 U V <y Ml- (iAftfPTfe^tM) &«7KM3IL/c MUiV 120 5. y <J 
•y h )\s (&m%Um±m ZtiU*-, h^7-<T-<( X^XlZX -WClzLtz* 1.6M7*^ 
;bU^r 7 A/-\^+>->?^255 U U <y b (Jt»*tffc*t«) &30ftfrtfXffiT^ 
„ - 641C l-T 2 B^Psl^^-ti-^o iti(37Ka >Wt b V 4 V7°d kT;UiX^^8g ( 

£ti&7j<}£U 10°COTl;:T2N£)i£It£ 1005 U <7 >y Ml«jnU h;b^>255. 

y u >y Y)v*m%-tzo znzftmL, w&i- h y ^i^iatsu $*je«mis.u ^ 

+ ^>*iP^. «fmL^tea«:atffiL^. £n£THF120^ y U -y hMnews-* 
. mill 5% U y >y h;K rF77'f;l'7> : &^')A7*D7^ K 0. 15g^APL 

. nmmnwLtz. vx&i,tzmfkzmii>. mm., 7.o g ^3-7^v>x>^ 

nyW<D%££ktimz>titz e ■ 
ArUB^TK 300 5 U 'J <y h;KZ)77X3|:, £tf)|g||7.0g (KsvftJ&M) 
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x7^» /n-vv^a (o) o.6g (m^b^±s4) . mwi-vvti* 12. 7g c/t 

S«l3t*ti4) ^7j<60 5 y y -y h ;wi^p Ltz & <z>£ Aft. Mmisft&<024B$mu 

;i/xvef|g||L, 6. 4g<&*N&&f»fc. 

£©<fr&Jfo©FD-MS C 22 H, 5 Br = 357 KfcfL. ra/z=358 > 

356 HfflbtltzZtfrb^ CO^&3-(4- 7'd?7x^) 7;U^7>^> 
<hP05£L-/c OR* 6%) o 

-£j5£#iJ4 (10-(3-7;M-7>-r-;i/) 7Vh^"fe>-9-^D>8©^) 
Ar^HS^T. 3005. y y «y bJMDy^X^lz^ 3-"7;M"7 >T >*Ka >K7. 85 
9-yo=E7V h^iz >6.84g (jRj^b&*±gD . rh7 + ^ (MJ7x^ 

**?v*)u ( o ) o. 6g (mmib&frM) s h;i/i>50s y y «y 

(j£A5B33fcfctSD RX/mm-r h y 7A8.5g (j£Afn3fe*t») &7K505 y y >y 
«L/;t©tAn, «giEL/j:^^24l^raiP^li^*firo/£. RJS#:. 
-e^ip L . tfTtii U fctSIl *ttUl L/c 0 3 ft * h VCWSSa L . 4. 6g(Z>$£il * 

ArUHMT. 300 5. 'J V v h ;KZ> ©Sgil4. 5g £ J^tKMBI L fcDMFl 
00 5 y y >y (/Aftjffi^ttili) £Aft> 80t:^ML. mWZf&ttfc* 50°CT 

N-7*a^3^^i?^ ^ K2.3g cmmmm±w zjjuz-, 2mmm&istz 0 

Tlk, fitfikK 2005 y "J >v h^^l^M^SAL, 4ffaiLA:*gS*»IXL/= 
. £ft& h^i> T^SH L , 4. 5gtf>|£ H £ ntz 0 
ArS?HMT> 300 5 y y h 7 7 7 3 li i ®& B a4. 5g tS^7M I /ci- 

x;u505 y y >y (fcmmmm) h;ux>50S y y «v 

-)A/^ + t>M7 5 y y >y hJV (j£Bfflffi±m *30#jfrttT?rFU -64 
°C (IT 2 ISWR/SS-tt-fc. ift(-^D >R h y V7'a t;H7f^5. 6g (Sm 
<bj&j±8D fc20#MfrttTfllTLfc. ITttSi-Ilx l2i$raai#L;fco -ft 
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&3!K<fcU 10 o CJ^Tt-T2N<7)ifeM£405 U 'J -y b;M^/jPU U U -y 

b^&an**:. zft&#8EU ra-i- b ^AtKi^ «je«*§u ^^-9-> 

iTtfHb-a-^FD-MS C 30 H 19 B0 2 =422 fcfcfL* m/z=422 

iKavHtPSUfe (W32%) „ 

(l-(4- 7n^7x^b) -J- 7^ 1/ 
-a-^J 2 infe^T, 2-7-7 9 V >?Ka >K©^ «9 * U vft£ 

£©<fb^©FD-MS C l8 H,,Br=283 KfcfU m/z = 284 , 

282 #f#S>n;fc d©<b##l*l-(4- ^nt7x^;b) 7 ? b > i: |s] 

(^88%) . 

-£J5£#|J6 (2- (3- 7*nt7x^) t7^U>©^) 

2 Cfc^T^ 4-3-K7'n^V^> 0 (3 3- 3 - K ~7 a =6 > V 

y*m^tzM9u$mmizmML, te&<DW$Mi2Q. ig 

itfHb^^FD-MS C 16 H,,Br=283 izfcfU m/z=284 , 

282 Z(D4t-£M*Z-(3- 7*at7x^) -^-7^U>^|h| 

JELfe' (W75%) „ 
H»J 1 «b^*Sl (AN 8 ) 
ArSHSHTF^ 300 5. U 'J v hil/©77X3(: % 1 tlfc 10- (2-7" 7 

7>h7t >-9- >&5. 98g „ £*ifc2- (4- "7* a ^ 7 x 

7^7? U>4.05g . 7- b 7 + X ( b 'J 7x^X7^ >) /^vv^A ( 
0) 0.33g (Jiatfbf&feUK) s b*v^>605 'J U >y b;P (jAStfOft 

&£t) b 'J 7A 4.55g (jEAftftttSD &7K215 'J U <y 
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N m&^tzmghzmLtzo i^i^*?A?Dv hr-7-7^-KTf*siL 

£<7^fc-£tltf>FD-MS ZMfelstztZZ, C 4 oH 26 ^506 fcfcfU m/z=506 ttf& 
ZfttzZtfrib, Z(D4t^y>)ZAN 8 tmfelstz (W47%) o 
H«J 2 ({b-a-tl (AN 1 0 ) <D^f&) 
Ar#HmT> 3005 U 'J 7 h;^77X3t^ -^^J 1 Z>tltcl0-(2-i-7 
TVh7t>-9- 7Kn>^ 5.98g. 1=rJ&$J 3 t*m htitzZ- (4- 

>5">5. 13g > ft^7^X (hiJ7x^X7^» /^v^ 
A (0) 0.33g (WZitmm) > 1,2-v^ b*i^?>605 U U«y (EI 

mmtm Ri/mm-r b y ? a 4. 55g (jas^^im) £7*215 y v >y b;M^ 
siu 3. 3g<Dtm&mte*mtz 0 

Z(D^m<DFD-US Zm^VtztZ-^, C< 6 H Z8 = 580 KfctU m/z = 580 im 

btitzztfrb, z(D4t^m*AN 1 0 tmfeisfc <mmio%) o 
mmm 3 (an 2 8 ) (D^m 

hmm^T, 300^ y u <y h;i/©777,3t^ ^/&#J4 ^^#£>;}^fcl0-(3--7;^ 
;t ^ >if ^) T > b =7 -tr >-9- 7. 24g. ^-^J 2 £>tlfc2- (4- "7* 
0^7^-^) t7^1/> 4.05g> T" h 7 + X ( b 'J7x^X7^ >) /^7 
(0) 0.33g (MP.ltmm) . 1,2-vp* h*>-i?>605 y y«y ( 

jzmnmm) Rvmmi- b y ^ a 4.55g cjE&*n#;?±so &7K215 y y >y b;u 

-?^£PU ffi&LtztfcMiZmmLtZo 3©fb^5:7J7A^vh/77^-l: 
-Cffili L. 3. 6g^^feEH#£f#/Co 

^/fl^^FD-MS tiC4 6 H 2 » = 580 KfcfU ra/z=580 tmhtltzZ tfrt>^ 
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ZCDlt&mZAN 2 8 tW\%\^tz (W43%) . 
mW\l (it^m (AN 3 0) (DGtfO 

kmm%T. 3005 u y «y x ^^j4-et#^n/cio-(3-7;u 

^-7 >^^-;b) 7 > h 7 -b >-9- 7. 24g. 3 T?f#€>ftfc:3- (4- 7* 

D^7i^) 7;W7Vf> 5. 13g> f h74X (h'J7x-MX7-f» 
/^V*yi* (0) 0.33g (SDKfbJ&fetlll) > U-yy h*S/i^>605 'J U >y h 
;u (/£»fD3fcHJBl) h y *7A 4. 55g (JK»£l3fci±t*) £7]<215 y 'J «v 

-KTffiMU 3. lgO^Jtfe@<**t#^o 

^Ofb^^FD-MS ^C 52 H 3 o = 654 t£*JU m/z=654 
i©{b^i^AN 3 0 tm&L-tz (4X^33%) . 

mmms (^ELi?oijt) 

2 5mmx7 5mmx 1. lmmI©IT0^1g^i# 7 Xii 

©®±{3eWBja^«tt*lI^ ±-5t=^fl8lff6 0 nm£>TfBN, N' (N 
, N' -77x-;l/-4-75 77x^) -N, N-v7i^-4, 4' - 
i;7=7-l, l ' -k'7x^i (OTx TPD 2 3 2 01) £j&BllL/c 0 z.(D 
TPD 2 3 2J«Ui. iE?UiA*^ LT*i#&-f&o £<7>TPD2 3 2H± 

\zmW-2 0 nm^TfEN, N, N* , N' -fh7 (4-^7x-;l/) -vT5 
7k'7x^b>I (J^T. TBDBI) *fiSaRLfe. £ ©«lijETLK2!JB £ LT 
^^TBDBili^ ^tfflilTl»4 0nmO^l5 (AN 
8) ^ClSWtl/^ TKox^ y ;uSSrW-T*TE 

T 5 Wb"8» 1 £AN 8 KfctU SfiJ±T?AN 8 : D 1 = 4 0 : 2 T?^* Lfr 
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iUA lq:LiI (ilJ? 1 0 nm) £tT^£1^= HCDA 1 q : L i SUit^ 




A 1 q 



HWJ 5 Ul&^T. mm^t LT, AN 8 <W*> 9 n£l 1 ^iB«^{b-a-^^ 
oonit -eas^^SitT-e^^M^^i'J^i-^o ^-ti^^m^ Uzfrsi- 

o 
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I»J 1 0 (fb^ (AN 5 ) ©IeTES) 
HWJ ld&^T. 2- (4- yD?7x^) t7^>©«b?^ 3. 5- 5? 7 

itftfb'n^FD-MS ^?l!j^L/c^^^> C< 2 H 28 Br=532 l^Lm/z = 532 

HWJ1 1 Mb^» (AN 7) co^) 
H^J 1 (oi5^T, -2-(4- 7*0^7^-^) ^7 ? U >©ttfr 0 l-(4- 7* 

Z.<Z>{b£$J0>FD-MS £$'J£L/c<h £^ C4oH 26 Br=506 lift Lm/z=506 
H« 1 2 (ffc£* (AN 4 9 ) ©^J«) 
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HWJ 1 tiJOt, 2- (4- yn?7x^) t7^>©ftb^(^ 2- (3- 7* 

ZCDit^tDFU-MS Zm\%-Ltzt £<?k C4oH 2 6Br=506 \zft Lm/z=506 
bfttzZtfrb, ZO-fb^&AN 4 9&|W)5£L*: (W52%) 0 
Hfife^J 13-15 (W1E L J^^MD 

^»j5(3fc^T. ^^i:L-C. AN8®^b<)i:il Ki3m<^t:^>& 

oonit r»tt<&^3f*T^©¥«*#&8fl5£Lfc. *ft 5> lKa*"*" 



mMm5lz&^X, ^fftlt, AN8O^b0li:an 1 $rffl^^-<h^ 



SSJfcfll 5 fc*5l,vr, &m*Wt L-C. AN 8 9 Kan 2 Zm^tzZtPA 




a n 1 
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a n 2 



m 1 













(cd/A) 


mm) 




AN8/D1 


11.2 


4200 




mmme 


AN10/D1 


11.0 


4000 






AN28/D1 


10.9 


3700 




mmma 


AN30/D1 


10.8 


3700 


«fe 


mmmQ 


AN8/D2 


10.6 


3200 




mmm-\3 


AN5/D1 


11.0 


2200 






AN7/D1 


I 11.3 


4500 






AN49/D1 


11.3 


4500 






an1/D1 


9.0 


2200 






an2/D1 


8.8 


I 1100 
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<D'pft< th\mt\ TIB-IBS* (1) t?**n*T>h^-fe>««M*«:*34t> 

L<tta-&*9©fi!6^^ L-ctwt^wi^^^ hoiba^>xi?o 




( 1 ) 



C£*. A r L < 10-50 ©ffl^ * * 

o 

A r ' L < li&»&tf>&K3Hgr6 ~ 5 0 ©^fSS"??**. 

xi±. l < t±^«»©«ift*« 6~5o (D^mm, » u ii*ss 
gio^n^is 5~5o (D^mmmmnM. w.&t> u < ii&»gi©^£8t 1 - 5 o 

AaWJI?, ->7;lv -bag. tFa + -wH^*. 



5 1 
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its fflU-ebMte^x^xb&^o ) 







(Ar, aglt U < 6-50 ) 

6 . tib— j&xt ( 2 ) t«^n^7>h7^ ymmfao 




(2) 



WO 2004/018587 PCT/JP2003/010402 



o 

Xtt> U < 6 ~ 5 0 <7>t?««. L < 

IJI^II^ifc 5 ~ 5 0©3f§i£«**S* fi« L < 1~50 

< 6-50W77 K^t> L < li&Sgl^&l^iBt 5 

~ 5 0 ©7 U + ^ Mftfc L/ < ti^RiKft©^®? IR 5-5 0O7U 

jK#5/;wS, Aoyvg^ ^>7;i> -bnl, b Ko*S/;HiT?**. 




©4>ft< »3^e6^gstt©-j»a: (2) t^n^7>h7t>i 

5 3 



WO 2004/018587 



PCT/JP2003/010402 




(a r , i,t,w.mi>L< immmommmm 6 ~ 5 o ^^«s-es>^ 0 ) 

i o. buIB^JS^\ (2) r^$n^7>h7-fe>li#^i^^ 
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